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Yttria-stabilized zirconia (YSZ) is used in diverse applications because of its high oxygen ionic con-
ductivity. YSZ ceramics and thin films show enhanced oxygen conductivity [1-3] but the reason for 
the enhancement and the nature of the mobile species remain unclear.  
 In this work we used 18O/16O exchange and SIMS to examine the transport of oxygen in dense 
nanocrystalline samples of YSZ, as well as in single crystals of similar yttria content. SIMS (secon-
dary ion mass spectrometry) measurements were made on a Time-of-Flight-SIMS machine [4]. 
Oxygen diffusion coefficients (D*) and oxygen surface exchange coefficients (k*) were measured for 
temperatures 673 ≤ T/K ≤ 973 at an oxygen partial pressure of 900 mbar. No evidence is found for fast 
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